Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.041; wR factor = 0.112; data-to-parameter ratio = 13.0.
In the title compound, C 17 H 18 N 2 O 4 S, where one of the N-4-methoxyphenyl fragments is disordered over two sets of sites, the five-membered ring exhibits a nearly half-chair conformation and the two hydroxyl groups lie on opposite sides of the five-membered ring. In the crystal, the molecules are linked into sheets parallel to (100) via O-HÁ Á ÁO and O-HÁ Á ÁS hydrogen bonds.
Related literature
For the bioactivity of imidazolidine-2-one derivatives, see: Lam et al. (1994) ; Lenzen & Ahmad (2001) ; Perronnet & Teche (1973) . For related structures, see: Zhang et al. (2007 Zhang et al. ( , 2009 . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). trans imidazolidine-2-thione Z. Zhang, J. Wang and G. Zhang Comment Imidazolidine-2-one derivates often exhibit powerful bioactivitiy, as herbicides (Perronnet & Teche,1973) , antidiabetics (Lenzen & Ahmad, 2001 ) and anti-HIV agents (Lam et al., 1994) . Enders and his workers have earlier reported the synthesis and use of 4,5-dihydroxyimidazolidine-2-thiones. However, to our knowledge, there are few N,N'-diarylsubstituted 4,5-dihydroxyimidazolidine-2-thiones reported so far. As a continuation of our structural studies of such compounds (Zhang et al., 2009) , we report here the molecular and supramolecular structures of (I) (Fig. 1) .
In (I), the N2-containing (4-methoxyphenyl)imino group is disordered over two sites with refined occupancies of 0.747 (2) and 0.253 (2) (Fig. 1) . The five-membered ring adopts a nearly half-chair conformation; the total puckering amplitudes Q 2 (Cremer & Pople, 1975) are 0.247 (5) and 0.187 (11) Å, and the ring puckering parameters φ 2 are 302.1 (9) and 333 (5)°, respectively, for the atom sequences, N1-C1-N2-C3-C2 and N1-C1-N2'-C3-C2. For an idealized half-chair, the ring puckering angle is φ 2 = (36k + 18) ° (where k = zero or an integer). Therefore, the conformation for the five-membered ring in (I) is markedly different from that found in our previously reported compound (Zhang et al., 2007) , where the five-membered ring shows a perfect envelope conformation. The difference in conformation is mainly attributed to van der Waals repulsions between the five-membered ring and its N1 and N2 phenyl substituents. Due to the existence of the van der Waals repulsions, the aryl groups exhibit nearly perpendicular orientations to the five-membered ring with the dihedral angle between the planes C4-C9 and C1/N1/C2 being 73.1 (2) °. Meanwhile, the dihedral angle between the planes C10-C15 and C1/N2/C3 is 89.7 (9) °. In addition, the C7 and C13 methoxy groups adopt closely coplanar orientations, respectively to their attached aryl rings, as shown by the torsion angles of C6-C7-O3-C16 [5.4 (4) °] and C14-C13-O4-C17 [6.4 (13) °]. Interestingly, the molecule (I) adopts a trans configuration (Fig. 1) ; the two hydroxyl groups lie on opposite sides of the five-membered ring. In view of the same trans configuration in 4,5-dihydroxyimidazolidine-2-thiones (Zhang et al., 2007; Zhang et al., 2009) , we can draw a general conclusion that this trans-configuration is probably ubiquitous in 4,5-dihydroxyimidazolidine-2-thiones.
The heterocyclic geometries of (I) also present some unexpected features. The C1-N1[1.366 (2) In analyzing the supramolecular structure of (I), for the sake of simplicity, we shall omit any consideration of the intermolecular C-H···O interactions involving a C-H bond from an aromatic ring, which is far too long to be significant. Thus, molecules of (I) are linked into sheets by only two independent O-H···S and O-H···O hydrogen bonds (Table 1) , the formation of which is readily analyzed in terms of two one-dimensional substructures. In the first substructure, hydroxyl atom O1 in the molecule at (x,y,z) acts as a hydrogen-bond donor to thiocarbonyl atom S1 in the molecule at (-x, y -1/2,-z + 3/2), so forming a C 2 2 (6) (Bernstein et al.,1995) chain along [010] and generated by 2 1 screw axis along (0,y,3/4) ( Fig. 2). Similarly in the second substructure, hydroxyl atom O2 in the molecule at (x,y,z) acts as a hydrogen-bond donor to supplementary materials sup-2 hydroxyl atom O1 in the molecule at (x,-y + 3/2,z + 1/2), so forming a C(5) (Bernstein et al., 1995) 
this time generated by a 2 1 screw along (1/8,3/4,z) (Fig. 2) . The combination of the two chain motifs is sufficient to link all the molecules into a sheet parallel to (100). Two such sheets pass through each unit cell; in each sheet, there are both enantiomers of (I); there are no direction-specific interactions between adjacent sheets, in particular C-H···π hydrogen bonds and π-π stacking interactions are absent.
Into a three-necked round-bottomed flask equipped with a stirrer were introduced 1,3-bis(4-methoxyphenyl)thiourea(0.1 mol), glyoxal (40%, 18 g) and ethanol (95%, 30 ml). The mixture was then refluxed with stirring for ca 30 min and thereafter the solvent was removed; the residue was washed with cold ethanol and the resulting solid product was recrystallized from hot ethanol to give crystals of (I). 
Refinement
The hydroxyl H atoms in (I) were found in a difference Fourier map and then freely refined. All other H atoms were positioned geometrically (aromatic C-H = 0.93 Å, methyl C-H = 0.96 Å, methyne C-H = 0.98 Å and O-H = 0.82 Å) and refined using a riding model [U iso (H) = 1.2U eq (aromatic and methyne C) and 1.5 U eq (methyl C and hydroxy O)].
The N2-containing (4-methoxyphenyl)imino group was found to be disordered, and therefore was modelled over two sets of positions, with a refined major occupancy of 0.747 (2). 10 Geometric displacement-parameter restraints were applied to the disordered part. They are: DFIX 1.37 0.02 C10' C11'; DFIX 1.38 0.02 C11' C12'; DFIX 1.37 0.02 C10' C15' ; DFIX 1.37 0.02 C1 N2; DFIX 1.37 0.02 C1 N2'; DFIX 1.46 0.02 C3 N2; DFIX 1.46 0.02 C3 N2' ; DFIX 1.42 0.02 N2' C10'; DFIX 1.42 0.02 O4' C17'; DFIX 1.42 0.02 O4 C17 Figures   Fig. 1 . The molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii. 10 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
